»t.o. co„p.U.n, step, 

' 'J^^\^ 

nlates, each of ;Kfie thre<s-laye^ 

/ ™4na«r>iloy including manganese, a 

J /a first aluminum as^oy 
core made of/a f "X ^^^^ 

.-/.^^P laver did on one siHe of the cor 
sacrifice a ode layer 4 \ ,,3e with 

. second alLinum alloy hich i ^ ^^^^^ ^^^^ 

.espect to the first aluUum alloy ^ ^^^^^ 
on the othL side of U e core and mdde 



aluminum alloy; 

forming a 



passage and a 



the plurality of 
sacrifice anode layer 
the brazing layer is disl 
and 

laminating the pi 



he rdened platei 



Lisposed 



to/face 



face 



t^k portion on each of 
^drawing so that the 
■orrosive fluid and 
-corrosive fluid; 



irality of work-harden^^ plates. 



. .ethod Of manuf cturing a heat exchanger integrally 

..a.ed, the method ^^^^ ^^j/^,^^,, alloy 
uniformly work-haJdening a three lay 

J .A nlate the three-layer aluminum 
to form a work-harddned plate, tn 
plate to form j aluminum alloy 

alloy plate having a core made of a 

a sacrifice anode layer clad on one side 
including manganese, a sacririi- 

a second aluminum alloy which is 



of the core and made of ^^^^^^ 
electro-chemically base jith respect to the 
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alloy, and a brazim 
and made of a b; 

formir 
sacrifice anoc 
the brazing laj 




clad on the oth3r side of the core 
aluminum alloy; and 
the work-hardened plate so that the 
to face a corrosive fluid and 
to face a non-corrosive fluid. 



3. The method apcording to claim 2, wherein the tube is 
formed by bending. 

A heat exchanger comprising: 

core having a plurality of tubes and a plurality of 
outer fin\ made of a first aluminum alloy, the tubes and the 
outer fins being alternately laminated; and 

a tankXseparately formed from the tubes, the tank into 
which one end of >^ch of the tubes is inse^ted^-^wherein: 

each of theVtubes is/^r^uced by^the following method: 
uniformly work-haxd^ing a/three-layer aluminum alloy 



plate to form a work-h 



/• 



3d/plate7^he three-layer aluminum 



alloy plate having a core made of^ a second aluminum alloy 



including manganese. 



sacrivf ice anode layer clad on one side 



of the core and de^ of^a \:hird aluminum alloy which is 
electro-chemically tase with respect to the second aluminum 
alloy, and a brazing layer clad or\the other side of the core 
and made of a brazing fourth aluminum^lloy; and 

forming each of the tubes by bending the work-hardened 
plate so that the sacrifice anode layer is^disposed to face a 
corrosive fluid and the brazing layer is disposed to face a 



\ 
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nin-corrosive^n.uid . 

\ 

•« 

The heat exchanger according to claim 4, wherein: 
each of the outer fins is corrugated to have a 
plurali^ of parallel folds, each of the folds having a flat 
top throuWh which each of the outer fins is joined to the 
tubes; and 

a br^ing material is applied in a substantially 
straight line a joint surface between the flat top and the 
tubes . 



o 



s 

[y 
ru 

o 



The heat excftanger according to claim 4, wherein: 



each of the 



he .qu-t 



.ter fins 



corrugated to have a 



plurality of parallel fouds, each of tjtie folds having a flat 
top through which! each of the outer fins is joined to the 
tubes ; and 

a brazing mat^rial^is^ applied in stripes to a joint 
portion between the \ flat top and each of the tubes. 




7. The heat exchanger according to claim 4, wherein an 
inner fin is disposed inside each of\the tubes. 



8 . A method of/ manu 
brazed, the method compr 
uniformly work 



factitaring a heat exchanger integrally 
isingi steps of: 

lardming a plurality of two-layer 
aluminum alloy plates t|o f^rin a plurality of work-hardened 
plates, each of the^'^'-fewo^flayer aS^uminum alloy plates having a 
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core made of ^Pfirst aluAiinum alloy includ^g manganese and a 
sacrifice anode layer did on one side of the core and made of 
a second aluminum alloy which is electro-chemically base with 
respect to the first aluminum alloy; 

forming a fluid passage and a tank portion on each of 
the plurality of work- lardened plates by drawing so that the 



sacrifice anode Jrayer isi 
the core is disposed tc 
laminating the 



drSMsed to face a corrosive fluid and 
face a\non-corrosive fluid; and 
plurality^f the work-hardened plates. 



9. ^he method accoj:ding to cl^im 8, further comprising a 
step of: 



v/ork-hardened plates 




pplying a brazing material jto the core of each of the 



10. A method of manuf acturii)g a heat exchanger integrally 
brazed, the me thdds^^compr.Lsiiig^ steps of :^ 

uniformly work-hardening a two-flayer aluminum alloy 
plate to form a work-ha: rdened plate, they two-layer aluminum 
alloy plate having a core made of a first aluminum alloy 



including manganese and 



a sacrifice anode layer clad on one 
side of the core and made of a second aluminum^ alloy which is 
electro-chemically base with respect to the first aluminum 
alloy; and 

forming a tube blr bending the work-hardened plate so 
that the sacrifice anode Layer is disposed to face a corrosive 
fluid and the core is disposed to face a non-corrosive fluid. 
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11. The metho<J^'accofdafng7to claim 10, further comprising a 
step of; 

applying \a br^i^ng\ material to the core of the work- 
hardened plate. 



12. \ A heat exchanger comprising: 



^a core having a plurality of tubes and a plurality of 
outer fins made of a first aluminum alloy, the tubes and the 

\ 

outer fins being alternately laminated; and 

\ 

a tank separately formed from the tubes, the tank into 

\ 

which one end of each of the tubes is inserted, wherein: 

\ 

each of the tubes is produced by the following method: 



A 




uniformly \work-hardening a two-layer aluminum alloy 
plate to form a wo\k-hardened plate, the two-layer aluminum 
alloy plate having ^a\^ore made of a second aluminum alloy 
including manganese andv a sacrifice anode layer clad on one 
side of the core and madev of a third aluminum alloy which is 
electro-chemically base with respect to the second aluminum 
alloy; and 

forming a tube by bendo^ng the work-hardened plate so 
that the sacrifice anode layer isNdisposed to face a corrosive 
fluid and the core is disposed to fac^ a non-corrosive fluid. 



13. The heat exchanger according to claim 12, wherein: 

e^fcqh of the outer fins is corrugated to have a 
plurality of parallel folds, each of the folds having a flat 
top through which^acji of the outer fins is joined to the 
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tii}3es ; and 

a brazing material is applied in a substantially 
straight line to a joint surface between the flat top and the 
tubes . 



14. TheXheat exchanger according to claim 12, wherein: 
each \ of the outer fins is corrugated to have a 

plurality of parallel folds, each of the folds having a flat 
top through whr^h each of the outer fins is joined to the 
tubes ; and 

a brazing itiaterial is applied in stripes to a joint 
portion between the t^at top and each of the tubes. 

15. The heat exchanaer according to claim 12, wherein an 
inner fin is disposed inside each of the tubes. 



16. The heat exchange 
the non-corrosi 
the core evaporati 




18. The heat exchange 
thickness of each of the 




g to claim 4, wherein: 
"s/a refrigerant; and 
Refrigerant. 



17. The heat exchange\ according to claim 12, wherein: 



the non-corrosive fruid is ^a refrigerant; and 



the core evaporates th\ refrigerant 




fccordihg to claim 16, wherein a 
set to be in a range of 0.10- 



19. The nl?^od accqr 
step is performed whi^ 

20. The methodl 
step is performed 




wTie] 



to claim 2, wfferein the forming 
drk-hardened plate has distortion. 



to claim 2, wherein the forming 
e work-hardened plate has a 



distortion rate of approximately 10-20 % 




m 
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